The begging displays used by altricial nestling birds to solicit care from parents include vigorous movements and loud calling. These begging signals have attracted considerable interest, mainly because their intensity seems excessive for the function of transmitting information about nestling need to parents. However, how information on need is encoded in the various components of the signal, especially its acoustic components, is poorly understood. We examined how begging calls of large and small nestling tree swallows, Tachycineta bicolor, changed during a short period of food deprivation and cooling, as a first step in determining the role that various call characteristics played in advertising nestling need. In contrast to previous studies, we examined several call variables, and related them not only to need for food but also need for warmth. When nestlings were deprived of food, their calls increased in rate and length. Large nestlings also increased the amplitude of their calls. When nestlings were cooled during food deprivation, they decreased the frequency of their calls and their call rate. The latter trend was especially evident in small nestlings. Our results suggest that begging calls carry information not only on the overall hunger level of broods, as emphasized in previous studies, but also on the size, hunger and thermal need of individual nestlings. Further tests are needed to determine whether parents use this information and whether begging calls are optimally designed to convey it.
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The conspicuous begging displays of young animals have become models for studies on the evolution of animal signals (reviewed by Kilner & Johnstone 1997) . A particular focus of these studies has been to understand why begging signals appear so intense. For example, altricial nestling birds expose brightly coloured gapes, flap their wings and call loudly when begging for food from parents. This apparently vigorous display seems unnecessary given the proximity of parents and young during signalling. Furthermore, in many cases, intense begging has predation costs (e.g. Leech & Leonard 1997; Dearborn 1999; Haskell 1999) .
Several theoretical approaches have been taken to suggest why nestlings signal their needs so conspicuously. Parent-offspring conflict theory suggests that seemingly exaggerated begging is a result of selection on offspring to manipulate parents into providing more resources than parents have been selected to provide (e.g. Godfray 1995). Honest signalling models, on the other hand, suggest that begging reliably conveys aspects of offspring need (e.g. hunger) that parents cannot assess directly. Begging is more intense than seems necessary because the costs associated with increased intensity keep the signal honest (Godfray 1991 (Godfray , 1995 . A more recent, and largely untested, explanation is that begging is conspicuous to increase the likelihood that receivers (i.e. parents) detect the signal in the noisy environment of nests (Dawkins & Guilford 1997) . The perceptual difficulty of quickly determining the needs of individual offspring, in the face of competing displays from several offspring, may select for begging signals with increased detectability, such as louder or longer begging calls (Wiley 1983; Dawkins & Guilford 1997) .
These theoretical approaches are difficult to evaluate, however, without more detailed information on the structure and function of the various components of begging displays, especially on which components encode information on nestling need. Recent research has started to tease apart the roles of the various visual components of begging, especially gape colour (Kilner 1999) . The acoustic components of begging, however, have not been studied as intensively, so the role of different call features in signalling the need of individual nestlings is unclear. Yet the ease with which begging calls can be measured and manipulated, combined with the
